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Abstract
Exploring innovative ways to provide high quality maintenance at a lower cost is a top priority of many biomedical engineers at the Department of Veterans Affairs (VA). As pressure to decrease costs become more intense, VA medical centers have begun looking outside the organization for new best practices and better ways to operate their departments.
One of the ideas being explored by biomedical engineers is a risk management pool where expensive service contracts are cancelled and a portion of the money that would have been spent on a service contract is put into a fund control point to finance needed maintenance. This engineering departments are exploring a third option -a selfinsured maintenance risk pool.
Self-insured maintenance involves setting aside a fixed amount of money to fund needed maintenance from outside vendors.
In this paper, the self-insured maintenance will also be refereed to as a "risk pool." Self-insured maintenance differs from purchasing maintenance insurance in two ways: a) the organization does not pay a broker a set premium and b) the organization retains all savings. As with traditional insurance, the ability to predict costs increases with the larger number of items in the risk pool. Therefore, the opportunity for risk pools to be established with enough items to work effectively has been enhanced by the creation of Veteran Integrated Service Networks (VISNs) which enables multiple VA facilities to work together as one business unit. This paper will look at self-insured medical Articles regarding maintenance insurance are pertinent to the decision to implement self-insured risk pools. As stated in one article regarding maintenance insurance, "instead of paying the service contract costs to the manufacturer, the hospital now pays the insurance company a premium, which is much less expensive than the service contract" (Tran) . (Koenig) . This article also discusses potential disadvantages of purchasing maintenance insurance including the additional paperwork involved, and the possibility that reimbursement will be delayed or disallowed.
Gentles of Sunnybrook Health Science Centre in Toronto
Canada published an article in 1995 describing their experience with maintenance insurance companies and their own self-managed insurance program. "Equipment maintenance insurance is a recent development that has achieved some cost savings for hospitals.
However greater cost savings can be achieved by a centrally The main reason for the increased savings was that the program was managed by a person with a technical background rather than a financial one. Someone who is comfortable dealing with equipment maintenance issues can negotiate many of the service charges with the vendor. In addition, some call screening was done by this person to reduce the expense of service calls for minor problems."
Sunnybrook is now working with other hospitals in the Toronto area to explore the possibility of creating a joint risk pool that would allow them to add larger items, including radiology equipment, to the self-insured program (Gentles) .
By working with several medical centers, the VA biomedical engineers could also address high-ticket areas such as radiology.
Maintenance costs in highly technical areas such as radiology often exceed the original purchase price of the equipment over the lifetime of the equipment. "Next to personnel services, equipment maintenance is the second largest budgetary expense in large radiology departments" (Gregory & David) . Many options for service should be explored including alternatives to traditional methods of maintenance. "Wise customers will explore many options before choosing a service agreement" (Gregory & David) .
In an earlier study of VA maintenance costs, savings achieved by the VISN 12 Great Lakes Organization of Biomedical Engineers (GLOBE) were evaluated using five months of maintenance data. This paper showed that VISN 12 saved 70% of maintenance costs by implementing a VISN-wide self-insured risk pool ( is level of risk (0 = service contract, 1 = self-insured risk pool). The hypothesis for this study is that implementing a self-insured risk pool lowers the cost of medical equipment maintenance.
METHOD AND PROCEDURES
Data were collected from VA biomedical engineers that had formed medical equipment risk pools. Two types of risk pools are used in this study: a) a centralized risk pool, and b) a "virtual" risk pool, where equipment identified for the risk pool was tracked centrally but remained in separate fund control points. The VAs using a centralized risk pool, used one fund control point, or account, to fund needed maintenance for medical equipment. The VAs using a "virtual" risk pool used separate fund control points at different locations, but monitored the costs centrally. A fund control point is a financial tool used by VA medical centers to track transactions much like a checking account used for personal expenditures. Both preventive maintenance and emergency maintenance were funded from the risk pools.
This data consisted of: a) contract costs that were based on quotes for vendor contracts for covering the medical equipment maintenance for one fiscal year, and 2) actual maintenance costs that were incurred for emergency and preventive maintenance for one fiscal year (1 October 1997 -30 September 1998).
Biomedical engineers were contacted at each VISN implementing a medical equipment risk pool and were asked to submit costs of contracts that were cancelled as well as actual maintenance expenditures. The data were submitted via MSExchange or facsimile.
Data were entered into an Excel spreadsheet and results were obtained for total dollars saved and for the percentage of savings over the original contract costs. These data were compiled in a format that could be compared to data found in an Data used in this study are not sensitive. Ethical and privacy concerns did not need to be addressed in this study. No human subjects were used in this study.
RESULTS
Maintenance costs were significantly lower at the .05
confidence level for four of the five VISNs in this study after the implementation of the risk pools. The total costs were also significantly lower. See Table 1 . A one-tailed z-test was used to determine if the risk pool costs were lower than the original contract costs at a statistically significant level. Since the calculated z-value exceeds the z critical value, the results are statistically significant for this one-tailed test for VISN 3, 8, 11, 12 , and for the total means. Overall, the average percentage saved was 67.31% of original contract costs. See Table 2 . There were no up-front costs or increases in staff needed to implement these risk pools. Although there are additional demands required of the biomedical staff to process requests for service and to verify the cost of each service call, there is a lower demand on the contracting officers who formerly awarded and administered the maintenance contracts. Confidence intervals for savings were developed for each VISN and for the overall data. See Table 3 .
DISCUSSION
The results of this data set show that a significant savings has been achieved by implementing medical equipment risk pools.
Thy hypothesis that medical equipment maintenance costs are lower using a self-insured risk pool is supported by this study.
This is consistent with the findings of Gentles' study, which found that medical equipment maintenance costs were lower with the implementation of a self-insured risk pool.
Another finding was that data were more readily available from the VISNs that had centralized their risk pool into one fund control point. Two VISNs that used "virtual" fund control points
were not able to provide data to be used in this study because the data were not available from each medical center in their virtual pool. This time delay makes analysis and decision-making more difficult for administrators in their own VISN.
A third finding was that each VISN was able to reinvest some of the savings into strengthening its biomedical engineering program. Most groups used this saving to fund training for technicians. Some VISNs reinvested some of the savings in equipment or training for biomedical engineering technicians and managers.
CONCLUSION AND RECOMMENDATIONS
The main conclusion of this project is that self-insured risk pools allow VA medical centers and clinics to save approximately 68% of the money previously allocated to service contracts. Using the aggregate confidence interval, managers may wish to fund risk pools at 73% of the original cost of the service contracts. This gives managers (both technical and financial) a 95% degree of confidence that enough money will be available to fund needed maintenance.
This study can be used by biomedical engineers and managers who wish to lower their costs of medical equipment maintenance.
Engineers who have not established a risk pool will be able to learn from the success of those who already have implemented this initiative. The study will assist biomedical engineers in setting up a risk pool by providing the background data, specific steps and a list of additional lessons learned. Additionally, engineers who have implemented a risk pool can use this study to determine appropriate funding levels for future budgets.
Risk pools can be implemented without significant up-front costs or staff increases. There will be a slight additional workload on the biomedical staff to implement the procedures necessary to bring in vendors for maintenance, but this is offset by a decrease in workload for contract administration staff.
Biomedical engineers who have not set up self-insured risk pools may wish to do this in order to lower maintenance costs.
New risk pools should be funded at levels between 53% and 73% of the amount that was being paid for service contracts.
Proper selection of the appropriate equipment for this risk pool is needed to achieve maximum savings. Equipment histories should be used along with user requirements to evaluate appropriate equipment for a self-insured risk pool.
Quality of maintenance should be monitored to ensure that medical equipment assets are preserved and are available to meet medical center objectives. Biomedical engineers and technicians must ensure that equipment is evaluated for inclusion in the medical center equipment management program and that needed preventive maintenance is performed on time.
User satisfaction should also be monitored in order to ensure that clinical staff members who depend on the medical equipment are satisfied with the maintenance as well as with the process for obtaining repairs and assistance with medical devices.
Further studies should include the acquisition value of equipment in order to describe the amount of equipment at risk Fund Control Point -a designation for cost accounting used in VA to monitor transactions and assign accountability for expenditures for a specific purpose.
Maintenance Contract -an agreement to pay a fixed amount of money for service on a specific item for a specified time period.
Maintenance Insurance -an agreement to pay a set premium in exchange for assurance that vendor costs will be reimbursed needed maintenance. Costs to the organization are capped to a prearranged amount by any savings from overpaid premium is kept by the insurance company.
Self-Insured Maintenance (Risk Pools) -the organization sets aside a fixed amount of money to fund needed maintenance. Any money not used for maintenance is kept by the organization, but cost to the organization is not capped to a fixed amount.
Veteran Integrated Service Network (VISN) -A formal organization
of VA medical centers and healthcare delivery sites. The entire VA healthcare administration is divided into 22 VISNs, each with one network director.
